Adsorption of complement, cytokines, and proteins by different dialysis membrane materials: evaluation by confocal laser scanning fluorescence microscopy.
The membranes tested in the present study were cellulose triacetate (CTA), polymethylmethacrylate (PMMA), and polyacrylonitrile (PAN). The adsorption by each membrane of albumin, IgG, C3a, interleukin-1beta (IL-1beta), interleukin-6 (IL-6), human neutrophil elastase (HNE), and tumor necrosis factor alpha (TNFalpha) was examined and semiquantitatively graded by confocal laser scanning fluorescence microscopy (CLSFM). After clinical use the dialyzers were treated with antibodies for these proteins and cytokines. Then the samples were incubated with fluorescein isothiocyanate-labeled anti-IgG antibody and observed by CLSFM. The changes in the blood levels of C3a and cytokines were also studied. In the CTA membrane, the adsorption of these substances, except for albumin and HNE, was less than in the synthetic membranes. The PAN membrane revealed the most abundant adsorption, especially for IL-1beta, IL-6, and TNFalpha. Although a marked elevation of C3a in the blood was observed in the CTA membrane, considerable adsorption was evident in the PMMA and the PAN membranes. Because the changes in the blood levels could be affected by membrane adsorption, both the blood levels and the adsorption of the biocompatibility parameters should be evaluated when membrane biocompatibility is discussed.